Abstractthe world crisis of fossil fuel availability encourages the development to explore alternative energy which is possible to replace of fossil fuel. The use of biodiesel by using vegetable oil and animal fats is strived to the maximum extent possible, in order to maintain its sustainability. Cotton Seed oil (Ceiba Pentandra) is one alternative that can be used as a substitution fuel. There are four advantages of using Cotton Seed oil as a substitute fuel which are: produce a low level of pollutant, guaranteed availability, can be used for diesel engines with less or no modification and in certain mixes can increase engine lubrication that should increase engine life. The research was conducted through performance test of YANMAR TF85-MH diesel engine using Cotton Seed oil biodiesel with mixture of B30, B20 which has been compared with using diesel oil. From the results of experiment, it showed that the use of Cotton Seed oil has been increase performance than diesel fuel. The addition of biodiesel Cotton Seed oil percentage into the fuel provide greater power but it provides the higher fuel consumption.
I. INTRODUCTION
Today, the use of diesel engines continues to increase in the transportation and industry sectors, the use of conventional diesel fuel is still the main choice for users in the operation of diesel engines. In the last few decades the world has been faced with a crisis of fossil fuel availability. The fact is, in big cities around the world absorb approximately three-quarters of the fossil fuels production [1] . In 2011 showed that the availability of petroleum in Indonesia is about 7.73 billion barrels [2] , Petroleum reserves decreased by 10% annually [3] . But in the other hand, the consumption of fossil fuel increased by 6% annually [4] . Theoretically the fossil fuel source can be used not more than 30 years [5] with estimated oil reserves in Indonesia can only last up to 18 years [6] . Furthermore the current world crisis in middle east which one of the largest distributor of fossil fuel made the fossil fuel price increase [7] . It improve the development of alternative energy exploration which can be used to replace the fossil fuels that are depleting. Biodiesel is one consideration that is possible to overcome the problems that faced today. In Indonesia that has high potential production of biodiesel fuel [8] . Biodiesel itself can be produced by extract from vegetable oil or animal fats, that composed of three logchain fatty acids [9, 10, 11] . Some of the advantages of using biodiesel as fuel include: have a low level of pollutants [12, 13] , more can be guaranteed availability [14, 15] , can be used for existing diesel engines with little or no modifications [16] , and on some certain blends can improves engine lubrication and increases engine life as it is virtually sulphur-free [17] . But unfortunately, it's more oxidative and causes corrosion by using diesel engine [18, 19, 20] . Ong, et al, 2013 proves that biodiesel with jatropha curcas, Cotton (Ceiba pentandra) and Calophyllum ino have good performance to be used as fuel [21] . In line with Ong, Djamin 2010 also proves the addition of biodiesel up to 20% of fuel can improve engine performance, with the highest power and torque [17] . Santos [22] tested the performance of small diesel engines and large diesel engines by using biodiesel fuel oils from vegetable oil and animal fat. From these experiments showed the use of plant biodiesel and animal fat provide equally good performance against the performance of large diesel engines and small diesel engines [22] .
In this article has been discussed about how the performance of diesel engines using biodiesel Cotton Seeds oil with mixed percentages B20 and B30. The variation were made to minimize of the high viscosity of Cotton Seed oil. The high viscosity of fuel can make the fuel injector to get fuel into the cylinder in an effective manner [23] . Performance of a diesel engine is one of the engine value test that needs to be taken into account because this performance affects the combustion process and emissions from a diesel engine.
Generally, performance analysis has at least 5 result variable, which are Power, Specific Fuel Consumption (SFOC), Break Mean Effective Pressure, Temperature Effectiveness and Torque [24] [25] [26] [27] . But in this performance study, only two result variable were taken, which are Power and Specific Fuel Consumption. It is intended to simplify the analysis of emissions and combustion process data that has be done on the next step of study. This simplification is done by selecting the test parameters of combustion process and emission at maximum optimum rating power. Also this test parameter refers to the emission-taking rules that have been issued by Annex VI IMO that used of maximum power percentage as test parameter [28] .
II. METHOD
In this article has been investigated the performance of YANMAR TF-M81H diesel engine by using Biodiesel from of Cotton Seed Oil (Ceiba Pentandra) with 20% Sep. 2018 . 235-241 (pISSN: 2541 -5972, eISSN: 2548 -1479 236 content percentage (B20), 30% (B30) and Pertamina Dex as original fuel. This test can determine the engine performance by varying the load and engine speed during the experiment. Engine setup is done by preparing YANMAR TF85-MH diesel engine and connected it with alternator. The alternator has convert the mechanical power from the crankshaft rotation into electrical power and distribute it to a power panel. The power panel has act as a light loader whose load rating has be one of the parameters of the test. The engine rotation is controlled by using tachometer. Ampere meters and volt meters are embedded on the electrical grooves between the alternator and the power panel to measure the voltage and current that generated by the alternator.
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Figure. 1. Engine Setup of Biodiesel Cotton Seed Performance Test
The varying rotation used in this experiment varies from 1800 RPM to 2200 RPM, the RPM variation serves to estimate the maximum power value in certain RPM. For the loading used varied from 1000 watts to 5000 watts. The variable data to be taken and in the analysis is power and fuel consumption (SFOC).
Power value can be obtained by following this equation:
The fuel consumption value can be obtained by following thus equation:
Where, SFOC = Spesific Fuel Consumption (g/kWh) ρ = density of fuel V = Volume of fuel (liter) t = Time (hours) P = Power (kWh) The amount of fuel consumption is directly proportional to the amount of emissions value. Usually, if the fuel consumed has been increased, the amount of exhaust emissions also increased [29] . These variables can be used as reference in combustion process and emission testing in the next step.
III. RESULTS AND DISCUSSION
A. Performance and SFOC Biodiesel Cotton Seed B20
The highest 20% biodiesel (B20) mixture is generated when the engine is loaded with 5000 watts and 2203 RPM engine turnover with 5.005 KW and fuel consumption of 341.555 g / kWh. In the same table it appears the lowest fuel consumption at 4000 watt load with 1901 RPM engine, SFOC produced 292.118 gr / kWh with power produced 3,366 kW. Table 1 . shows the power and SFOC result of biodiesel Cotton Seed use. In Table 1 there are a cut off that were made to simplify combustion and emission data that based on optimal condition.
B. Performance and SFOC Biodiesel Cotton Seed B30
In the 30% biodiesel mixture (B30) the highest power is generated when the engine is given 5000 watt load and 2203 RPM engine turnover with the generated power of 5.191 KW and the fuel consumption is 376.158 gr / kWh. In the same table it appears the lowest fuel consumption at 4000 watt load with 1905 RPM engine spin, SFOC produced 317.162 gr / kWh with the power generated 3,431 kW. The Performance and SFOC result of biodiesel B30 use showed in Table 2 .
From the two compositions of biodiesel mixtures (30% and 20%) the highest power appears at 5000 watt load and 2203 RPM engine turnover. Similarly, fuel consumption, the lowest point is on the load of 4000 Watts and the engine rotation of about 1900 RPM. In Table 2 there are a cut off that were made to simplify
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C. Performance and SFOC Pertamina Dex Fuel B0
By comparing the results of the performance of diesel engines by using kerosene seed oil and conventional fuel (diesel), it appears that diesel engines with Cotton Seed oil have better performance compared to diesel engines using diesel fuel. The findings are not much different from the findings of Setyawardhani [30] , the performance of machines with rubber seed biodiesel has a greater power than the diesel fuel, although the highest performance at engine speeds under 2000 RPM, while using the highest performance biodiesel of Cotton Seeds with load above 2000 RPM [30] . The result of power and SFOC that provided by using B0 fuel is showed on Table  3 . Table 3 there are a cut off that were made to simplify combustion and emission data that based on optimal condition. . 
D. Comparison of Power and SFOC of Biodiesel
Cotton Seed B20, B30 and Pertamina Dex B0 at 1800 RPM Based on Figure 2 , it can be seen that with the increasing percentage of biodiesel content in fuel has been increase of SFOC, it proved by the significant difference in the comparison of SFOC B0 and B20-B30 values. The highest value of SFOC is fueled by B30 which is worth 877 g / kWh. However, from the graph it can be seen that the power generated from the use of Biodiesel Seeds B20 and B30 gained a higher power value compared to B0. This indicates that the addition of the percentage of seeds of Cotton Seed biodiesel in burning causes increase in the value of power produced. The most power generated by biodiesel fuel B30 with a power of 3.122 kW. Followed by B20 which generates power of 3.071 kW and B0 which generates power of 2.44 kW. So from the graph it can be concluded that the Vol. 2(4) , Sep. 2018 . 235-241 (pISSN: 2541 -5972, eISSN: 2548 -1479 ) 240
International Journal of Marine Engineering Innovation and Research,
higher percentage of Cotton Seed biodiesel in fuel then produce higher value of power, but besides that addition of the percentage also cause increase of fuel consumption. The increasing SFOC may be contributed by higher density.
E. Comparison of Optimal Power and Maximum
Power with RPM Using Biodiesel Cotton Seed B20, B30 and Pertamina Dex B0 On Figure 3 , shows the comparison between the optimal power value with the Engine RPM while using Biodiesel Cotton Seed Mixture B20, B30 and B0. The point selection on the graph is done by selecting the power with the smallest SFOC value on each load. The power point with the smallest SFOC value is assumed to be the point where the loading produces optimal power. All test fuels obtain the highest optimum power at 2200 rounds with a constant increase in power value in each increment. B30 biodiesel fuel is ranked the highest maximum power with a total power of 5,191 kW. Meanwhile Biodiesel B20 is ranked second with a power value of 5,005 kW followed by Pertamina Dex with a Power Comparison with SFOC against Fuel Type Biodiesel Cotton Seed B20, B30 and Biodiesel WCO B20, B30 at 1800 RPM.
F. Power Comparison with SFOC against Biodiesel
Cotton Seed B20, B30 and Biodiesel WCO B20, B30 at 1800 RPM On figure 4 shows the power ratio and SFOC generated from the biodiesel fuel of Cotton Seeds and the result of the use of used oil biodiesel in the YANMAR TF-M81H engine which has been investigated by Susi N, et al [25] . From the graph it can be concluded that the mean value of SFOC produced by Cotton Seed biodiesel is ranked higher than the value generated by biodiesel of Waste Vegetable oil on the percentage of mixture of B20 and B30. However, the highest SFOC value is occupied by B20 Waste Oil with SFOC value of 972 g / kWh and the lowest SFOC is occupied by B30 Waste Vegetable Oil with SFOC value of 331 g / kWh. Besides, it can be seen that biodiesel of Cotton Seeds B20 and B30 increase power when compared with biodiesel of B20 and B30 Waste Vegetable oil.  The percentage of Cotton Seed biodiesel in fuel affects optimum power and maximum power value. The higher the percentage of Cotton Seed biodiesel, the optimum power and maximum power generated also increase. Based on the results of comparative analysis of performance test of the use of Cotton Seed biodiesel and the use of waste vegetable oil biodiesel on diesel engine YANMAR TF-M81H has a significant difference.
 The results of the use of biodiesel of B20 and B30 Cotton Seeds produce higher power compared with the performance results of B20 and B30 biodiesel WCO. Sep. 2018 . 235-241 (pISSN: 2541 -5972, eISSN: 2548 -1479 ) 241
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 The use of Cotton Seed biodiesel B20 and B30 results in higher SFOC values compared to SFOC values generated by the use of cooking oil. Based on the results of the YANMAR TF-M81H diesel engine performance test, Biodiesel Cotton Seed oil with 30% percentage (B30) produces the highest average power, optimum power and maximum power when compared to other test fuel and power consumption of oil biodiesel WCO. But, Biodiesel Cotton Seed Oil B30 produces the highest fuel consumption. In the other hand, Biodiesel WCO B30 produces the lowest fuel consumption.
